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This invention relates generally to tools and particu-
larly to a rotary impact drill in which the drill bit is
engaged with the impacting-element through a free float-
ing axial fit. ’

Conducive to a better understanding of the invention
it may be well to point cut that the drilling of holes in
brick, concrete, rock, cinder-block, or similar materials,
combines a cutting and chipping action that requires that
the drill bit be simultaneously rotated and axially im-
pacted.

In prior art drills, the too!l bit is mounted on the motor
drive shaft, or a spindle forming a continuation thereof,
by means of a chuck, or similar holding device, and is
intermittently struck by a reciprocating spring-biased
hammer element actuated by the rotation of the drive
shaft,

In such machines there is no actual displacement of the
bit by the hammer blows, since the bit is anchored on
the shaft, but the effect is a vibrating or jarring one,
which makes the drill hard to hold.. Furthermore, the
energy exerted by the machine in compressing the ham-
mer throwing spring before each impact results in a kick-
back toward the hand of the operator, which must be
resisted by the operator, and further contributes to opera-
tional fatigue.

The primary object of this invention, therefors, is to
provide an impact drill wherein both the drill and ham-
mer element are free to float relative to each other and
the motor drive shaft.

Another object is to provide an impact drill whose
hammer is made to reciprocate without the use of any
biasing spring.

Still another object is to provide a true hammering
action, with the drill bit free to move away from the
hammer striker-face, after impact.

A forther object is to provide a device of the type
stated whose hammer element has an axial bore there-
through which acts as a socket for holding the drill bit.

Another object is to provide a non-circular free fit
between the hammer bore and the drill bit, whereby the
drill bit is held against rotation relative to the hammer,
but is free to float longitudinally of its axis of rotation
without restraint, even to the pom’r of complete disen-
gagement.

" These, and other objects of the mventlon will become
apparent- from a reading of the following specification
and clalms, together with- the accompanying drawing,
wherein-like parts are referred to and mdlcated by like
reference numerals, and wherein:

FIGURE 1 is a side elevational view: of the impact
drill that is the subject of this invention;

FIGURE 2 is a longitudinal view, partly in section,
showing the free floating drill bit and hammer in a ﬁrst
position;

FIGURE 3 is a view similar to that of FIGURE 2, but

showing the free floating drill bxt and hammer in a sec-

ond position;

FIGURE 4 is a. perbectlve ‘view. of a carbide tipned
drill bit, adapted for use with this ‘device, shown in its
dismounted condition;
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FIGURE 5 is a cross-sectional view taken along: the

line and -in the d1rectlon of the arrows 5——-5 of FIG- ’IG

URE 2;
FIGURE 6 1s a cross- spcnona‘ view taken mono the

2 _
line and in the direction of the arrows 6—6 of FIG-
URE 2;

HTL"“URE 7 is a side view, partly in sectmn, of the
striking head of the hammer;- . o

FIGURE 8 is a right end view of the same;

FIGURE 9 is a side view, partly in section, of the
hammer shaft baarmg block;

FIGURE 190 is a right end view of the same;

IGURE 11 is a view taken along the line and in the
direction of the arrows 11—11 of FIGURE 12;

FIGURE 12 is a side view, partly in section, of the
hammer member showing it without its striking head;

FIGURE 13 is a right end view of the same; and

FIGURE 14 is a 'percpectiVe view of the unmounted
clautch key member,

2eferring more par’ucularly to the drawmg, there is
seen in FIGURE 1 the impact drill that is the subject of
this invention, broadly indicated by reference numeral 20.

Reference numeral 21 indicates the case of a portable
electric motor of the type capable of ‘being held in the
manner of a conventional electric drill.

1he motor case has a profruding drive shaft 23 cen-

red in an externally threaded collar 22,

ReleLeuce numeral 28 indicates a cylindrical housing
mounted on the motor case collar 22 through an inter-
nally threaded mating collar 27, and held in locked en-
gagément therewith through a clamp bolt 28.

The housing 26 has bore 29 therethrough bounded at
its outer end by a closure cap having an opening 30 for
the passage of the shank 58 of a drill bit, broadly indi-
cated by reference numeral 36, therethrough.

In speaking of the hollow housing 26, locations proxi-
mate the motor case mounting collar 27 are referred to as
rear or “inward,” and locationg proximate the housing

opening 38 are referred to as forward or “outward.”.

A stationary cylindrical bearing block 31 is mounted
through a force fit at the apprommate midpoint of the
housing bore 29, and is locked in place by a screw 34
engaged in a threaded hole 33. .

The block 31 has an axial bearing bore 32 ‘there-
through and four. freely rotatable cam follower balls 35;
354, 35b and 35¢, mounted in the inward end face there-
of, as seen in FIGURE 10,

Four similar, and aligned, freely rotatable cam fol-
lower balls, 36, 360, 36b and 36¢ are positioned in the
outward end face, as seen in FIGURE 5.

Reference numeral 37 breadly indicates a hammer, or.
plunger, member which is journaled through the bearing
block bore 32 for free reciprocation and rotation therein.

The plunger 37 has a central shaft 4¢ bounded by a
cylindrical cluich head 38 and a cylindrical striker head:
58, both of larger diameter than the. shaft portion.

The pi‘u‘lgyr 37.acts in the manner of a-unitary struc-
ture, but in order ‘to permit it to be mounted with its
shaft 49 extending through the bearing block 31, the.
forward end 41 of the shaft is-threaded to teceive the
hammer head 58’s threaded bore. 54, which is engaged
therewith after the shaft 49 is inserted through the bear-
ing ‘block bore 32, as seen in FIGURES 2 and 3.

The plunger memwr 37 has an axial bore 42 there- . .

through, which serves as a socket for the shank 60 of the
drill 56, as explained hereinafter. ;

Three ball bearings 43, 43¢ and 4ab as’'seen. most
clearly in FIGURE 5, are mounted for free 1otatxon
through the wall of the shaft bore 42. -

.The' balls '43; 43a and 43b extend through both- the
ouier. and -inner faces of the shaft 46 so that they con-
tact ‘both the wall of the bore 32 of the bearing block
31 and_three faces of ‘a hexagonal shaped :drill shank-.

inserted ‘in ‘the ‘plunger shaft bore 42 as is: seen most

clearly in FIGURE 5. -
The hammer head 58 has 6 spa\,ed freely- rotatable :
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ball bearings 55, 53a, 55b, 55¢, 554 and 55e, mounted
in its peripheral edge, engaged with the wall of the bore
29 of the housing 26.

The cylindrical clutch head 38 has two series of six
freely rotatable, spaced ball bearings 48, 48a, 48b, 48c,
48d and 48e, and 49, 4%a, 490,.49¢, 494 and 4%9¢, mounted
in its peripheral edge which also engage the wail of hous-
ing bore 29.

It will be evident that Lhese 4 series of bearing balls,
namely 43, 48, 4% and 55, provide friction free surfaces
on which the plunger unit 37 may rotate and reciprocate
within the housing 26, relative to the bearing block 31.

The clutch head 38 has a diametric slot 39 which
mates with the driving key 25 .of a clutch disc 24 mounted

“on the threaded end 23 of the motor drive shaft, as seen
in FIGURES 2 and 3.

There is a sliding fit between the key 25 and the slot
39, as is seen most clearly in 'FIGURE 6, so that the
plunger unit 37 is positively rotated by the key 25 but
is free to reciprocate longitudinally of its axis in the bear-
ing block 31, relative thereto, as seen in FIGURES 2
and 3.

The forward face of the clutch head has two dia-

metrically spaced cam teeth 44 and 45 which are inclined

gradually upward to flat upper faces 46 and 47, respec-
tively, which have sharp drop-off points.

These cam teeth face toward and are engageable with
the cam follower balls 38, 354, 35b and 35¢ of the bear-
ing block 31.

The hammer head 59 has a circular cam track (52
on its.inner face in which are embedded two freely rotat-
able cam balls 53 and 53a, diametrically spaced in posi-
tions immediately beyond the projected planes of the
drop-off points of the clutch head cam surfaces 46 and 47.

The cam balls 53 and 53a are engageable with the
cam follower balls 36, 36a, 365 and 36¢ of the bearing
block 31.

A study of FIGURES 2 .and 3 will show that when
the cam teeth 44 and 45 ride with their high surfaces 46
and ‘47 bearing .against the cam follower balls 35, the
entire plunger, or hammer; unit is positioned in its ﬁrst
or retracted, position, as seen in FIGURE 2.

As rotation continues the high points 46 and 47 of the
cam teeth 44 and 45, pass beyond their cam followers
35, etc., leavmg the plunger 37 free to travel forward
along 1ts axis within the bearing block 31.

Immediately thereafter the hammer head cam balls 53
and 53¢ engage the cam follower balls 36, etc., which
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. [<3 .
circular mating configuration that will hold the drill and
plunger against relative rotation, while leaving them free
‘for relative axial movement, may be employed.

With this device the drill 56 is free at all times to travel
longitudinally of its axis upon impact of the hammer
strike-face 51 against end face 59 of the drill anvil 58.

The drill 56 is not rigidly -connected to the plunger
37 or the motor drive shaft 23. It is merely positioned
in the'bore 42 of the plunger unit 37, and is free to be
pulled out at any time.

It is kept in the bore 42 by pressing the so mounted
drill against the work surface, not shown. There is no
restraint on the axial movement of the hammer head 50,
which is free to-travel with the drill until its'movement is
stopped by the resistance of the work-piece being cut.

This device gives a true' hammering action, such as had
with a simple hand held star drill and hammer.

Fverything is free floating, with no kick-back or damp-
ing of the hammer head blows There is actual forward
displacement of-the drill 56, under impact, without limita-
tion by the travel of the hammer head 50. '

While the drill bit 57 is illustrated as being of unitary
construction with the anvil 58 and shank 60, it is to be
understood that the anvil 58 and shank 6 could be pro-
vided with a chucking element, so that a single anvil unit
could be used with drill bits of different diameter.

It will now be clear that there has been provided a
device which accomplishes the objectives heretofore set
forth.

While the invention has been -disclosed in its preferred
form, it is to be understood that the specific embodiment
thereof as described and illustrated herein is not to be
considered in a limited sense, as there may be other forms
or ‘modifications of the invention which should also be -
constructed to come within the scope of -the appended'
claims.

-T. claim: .

1. In combination with a drill bit of the type having
a cylindrical shoulder abutting a shank, of smaller diam-
eter than the shoulder, and of non-circular cross-section,
a rotary hammer device,' comprising, -a housing having

* a bore therethrough; a cylindrical bearing block im-

;k
[+

cause the -hammer striker head 59 of plunger 37 to be

abruptly thrown forward to its second posmon, 111us-
trated in FIGURE 3. -

As the plunger 37 continues to rotate the cam balls
53 and 36 disengage and the cam follower balls 35
engage the inclined surfaces of the clutch head cam teeth

44 and 45 to gradually retract the. plunoer to the first

position, shown in FIGURE 2.

This hammering action is-effected soIely by the inter-
play of the several camming surfaces, without the use of
any biasing springs.

Now referring to the drill 56, which is intended.to be
used with this hammering device, it will be noted that the
drill has_the usual bit end 57, with a conventional cutting
tip'61, and a shank end 60.
~ Reference numeral 58 indicates an.anvil portion of

~larger diameter than the shank 69 joined therelo through
a flat circular strike face §9.

The shank 68, of the drill illustrated in FIGURE 4,
is hexagonal in cross-section, of a size to slidably interfit
the plunger bore 42 between .the three steel balls 43,
43q and 43b, as seen most’ clearly in FIGURE 5.
will be evident that the shank is locked to the plunger
37 by the steel balis 43, 43a and 43D, against relative
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movably mounted within the housing bore, intermediate
the ends’thereof, the block having annular end faces
and an axial bore therethrough; a two headed plunger
mounted in the housing for rotary and axial movement,
the plunger-having a cylindrical hammer head at its for-
ward end and a cylindrical clutch head at its rear end,
spaced apart a distance -greater than the width of the
bearing block and joined through a shaft portion of re-
duced ’di'ameter, journaled in the bearing-block, with the
heads positioned on opposite sides thereof; each of the
heads having ‘an annular cam surface faced toward the
adjacent bearing block annular end face, the plunger
also having an axial bore therethrough adapted to receive -
and hold the non-circular driil shank in -freely slidable
but non-rotatable engagement; slidable coupling means
on the clutch head for connecting the plunger to-a rotary
driving member mounted on the housing and held against
axial movement; the hammer ‘head having .an annular
striker face at the. forward end. thereof surrounding the
plunger bore, and adapted to seat against the -cylindrical
shoulder of the drill shank positioned in the plunger
bore; co-operating cam means on said plunger and bear-
ing block for imparting reciprocating axial movement to
the plunger when the plunger is-rotated in the housing,
said co-operating: cam means comprising a plurality of
circularly arranged stationary camming portions on_both
annular end faces of the bearing block and-a plurality-
of co-operating circularly arranged camming portions on
the hammer and clutch head surfaces faced toward- their

- respective bearing block end faces, the camming portions

rotation, but'is free to move longltudmally of the bore

42 at all times.-
While the use of a sxx sided shank, and mating balls,
has"been 'shown, it is to be understood  thai any non-

on - the hammer. head being .displaced circumferentially
relative to those on the clutch head, whereby, upon rota-
tion, the plunger hammer head is moved axially.- be-

‘tween a first, retracted position wherein the hammer head

St
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is proximate the bearing block when the camming sur-
faces on the clutch head and bearing block are engaged,
and a second, advanced, position wherein the hammer

head is spaced forwardly of and away from the bearing.

block, when the camming surfaces on the hammer head
and bearing block are engaged, to impact freely against
the driil bit collar.

2. In combination with a drill bit of the type having a
cylindrical shoulder abutting a shank, of smaller diam-
eter than the shoulder, and of non-circular cross-section,
a rotary hammer device, comprising, a housing having a
bore therethrough; a cylindrical bearing block immov-
ably mounted within the housing bore, intermediate the

ends thereof, the block having front and rear annular’

end faces, and an axial bore therethrough; a two headed
plunger mounted. in the housing for rotary and axial
movement, the plunger having a cylindrical hammer head
at its forward end and a cylindrical clutch head at its
rear end, spaced apart a distance greater than the width
of the bearing block and joined through a shafi portion
of reduced diameter, journaled in the bearing biock,
with the heads positioned on opposite sides thereof; the
clutch head having an annular cam surface faced toward
the bearing block rear face, the hammer head having
an annular cam surface faced toward the bearing block
front face, the plunger also having an axial bore there-
through adapted to receive and hold the non-circular
drill shank in freely slidable but non-rotatable engage-
ment; slidable coupling means on the clutch head for
connecting the plunger to a -rotary driving member
mounted on the housing and held against axial move-
ment; the hammer head having an annular striker face
at the forward end thereof surrounding. the plunger
bore, and adapted to seat against the cylindrical shoulder
of the drill shank positioned in the plunger. bore; a plu-
rality of spaced and circularly arranged and aligned steel
cam follower balls seated in both the front and rear
annular end faces of the bearing block; a plurality of
circularly spaced upwardly inclined cam teeth positioned
on the clutch head faced toward the bearing block rear
end face and engageable with the cam follower balls
thereof; and, a plurality of steel cam  balls seated in
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able with the cam follower balls of the front annular
end face of the bearing block, the camming balls on the
hammer head being displaced circumferentially relative to

the cam teeth of the clutch head, whereby, upon rota--

tion, the plunger hammer head is moved axially between
a first, retracted, position, wherein the hammer héad is
proximate the bearing ‘block when the camming balls
and teeth of the bearing block and clutch head are en-
gaged, and a second, advanced, position wherein the
hammer head is spaced forwardly of and away from the
bearing block when the camiming balls-of the hammer
kead and bearing block are engaged, to impact freely
against the drill bit collar.

3. A rotary hammer device according to claim 2 where-
in the cylindrical hammer and cluich heads of the
plunger have a plurality of bearing balls embedded in
the peripheral surfaces thereof wlnch ride agamst the
housing bore wall.

4. A rotary hammer device accordmg to claim 2 where-
in the slidable coupling means on the clutch head com-
prises a diametric slot cut in the rear end face of the
cylindrical clutch head engaged by a mating key mounted
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on the rotary driving member mounted on the housing,
said key being of the same shape as the slot, but of
slightly smaller dimensions, so -as to slidably engage the
slot, thereby ‘permitting the plunger to -move axially
relative to the clutch key, while holding it agamst relative
rotation thereto.

5. A rotary hammer device according to claim 2 and
including means for securing said housing to the case
of a portable electric motor, said means on said member
being adapted to drivingly engage the rotary driven pant
of the motor.

6. In combination with a drill bit holdibg chuck of
the type having a cylindrical shoulder abutting a shank
of smaller diameter than the shoulder, and of non-circular
cross-section, a rotary- hammer device, comprising, "a
housing having a bore therethrough; a cylindrical bearing
block immovably mounted within the housing bore, inter-
mediate:the ends thereof, the block having annular end
faces and an axial bore therethrough; a two headed
piunger mounted. in the housing for rotary and axial
movement, the plunger having a cylindrical hammer head
at its. forward end and a cylindrical clutch head at
its tear end, spaced apart a distance greater than the
width of the bearing block and joined through a shaft
portion of reduced diameter, journaled in .the bearing
block, with the heads positioned on opposite sides there-
of; ‘each of the heads having an.annular cam surface
faced toward the adjacent bearing block annular end face,
the . plunger also having an axial bore therethrough
adapted to receive and hold the non:circular chuck shank
in freely slidable but non-rotatable engagement; slidable
coupling means on the clutch head for connecting the
plunger to a rotary driving member mounted on the .
housing .and held against axial movement; the hammer
head having an annular striker face at the forward end
thereof surrounding the plunger bore, and  adapted to
seat against the cylindrical shoulder of the chuck shank
positioned in the plunger bore; co-operating cam means
on said plunger and bearing block for imparting recip-
rocating axial movement to the plunger when the plunger
is rotated in the housing, said co-operating means com-
prising a plurality of circularly arranged . stationary
camming portions on both annular-end faces of the bear-
ing block and a plurality  of co-operating circularly ar-
ranged camming portions on the hammer and clutch head
surfaces faced toward their respective bearing block end
faces, the camming portions on the hammer head being
displaced circumferentially relative to those on the clutch
head, whereby, upon rotation, the plunger hammer head:
is moved. axially between a first, retracted, position
wherein the hammer head is proximate the bearing block
when the camming surfaces on the clutch head and
bearing block are engaged, and a second, advanced, posi-
tion wherein the hammer head is spaced forwardly of and
away from the bearing ‘block, when the camming sur-
faces on the hammer head and bearing block are engaged
to impact freely against the drill bit collar. '

References Cited. in the file of this patent
UNITED STATES PATENTS

2,353,321 Snodgrass .- iceil July 11, 1944
2,434,725 Snodgrass —eccome oo Jan. 20, 1948
2,974,533 Demo Mar. 14, 1961
3,090,450 Fulop May 21, 1963




